ABSTRACT
INTRODUCTION
Competitive energy market, government regulatory and increasing knowledge of customers about power quality have stimulated the utilities strategy to focus on quality as a pivotal concept. Although customers' complaint, regulatory penalties and decrease in business confidence can threat profitability of distribution companies, quality plan can help companies to control these threats as well as to increase their productivity. It is clearly reasonable to spend on quality improvements for larger savings for either the distribution company or the customers. This requires a trade-off between the costs of operation and the losses acceptable to the customers arising from voltage variation. Growth of distributed generation (DG) can reduce transmission and distribution losses as well as the number of transmission and distribution lines that need to be upgraded or built [2] . The location and size of DG units are the most important factors that influence on voltage profile. It is proved that proper DG placement method can improve voltage stability significantly and reduce power losses [3] [4] but improper location or capacity of DG may increase power losses and lead to poor voltage profile [5] . The optimal placement and sizing of DG units on the distribution network has been studied for minimization of the energy losses of the feeder, total network supply costs or best utilization of the available generation capacity [6] . Static voltage stability index (VSI) was used by Chen in 2006 can help engineers to estimate the health of the network. The value of this index is between zero (No-Load) and 1 (Voltage Collapse). The branch with the highest Voltage Stability Index (VSI) is weakest branch and the most vulnerable branch to voltage collapse [4] . Network Performance Enhancement Index (NPEI) that has been introduced by Sharma and vital in 2010 was proposed to quantify the total effect of using distributed generator on power loss reduction, voltage stability improvement, Voltage profile improvement and maximum reduction of power losses per unit size of DG [5] . The quality of any products or services like electricity has two distinct but interrelated aspects: Quality of design measuring how well the service is designed to achieve its stated purpose and quality of conformance that represents how closely the service matches the design goals indicated in the service design specification [1] . In other words, quality of design is the power quality, which the distribution company is intending to offer to its customers that meeting or exceeding customer requirement. Quality of Conformance is the level of power quality actually perceived by customers. Although customers sensitive to quality of conformance, the majority of the distribution companies focus on quality of design and sometimes ignore the conformance quality of their services. Customers acceptable if the engineer who created the design specifications did not correctly interpret what the customers wanted may still not perceive supplying product and services with high quality of conformance. This article has focused on voltage level, which is one of the most important aspects of power quality. West Tehran province power distribution company (WTPPDC) has started a study for evaluation of its ability to maintain voltage profile quality of conformance in the presence of distribution generation. In this project process capability analysis and control charts have been used for detecting level of nonconformity and meaningful changes in voltage profile that consequence of DG behaviour change. If the Process capability indices are high enough the quality of conformance of voltage level is acceptable but if these indexes are less than defined range the voltage control strategy is not capable and some customers will inevitably suffer low power quality.
POWER QUALITY OF DESIGH AND QUALITY OF CONFORMANCE
Distribution companies are obliged to supply electric power to their customers. Electricity like other products or services has specified requirements that describe of what the customer needs. In an ideal condition all customers are supplied with a sinusoidal voltage having an amplitude and frequency given by national standards, but in a real world it is not possible to supply all customers with nominal voltage specified in standards. The quality of electrical power may be described as a set of parameters like continuity of service, voltage and current transient, variation in voltage magnitude and 
CAPABILITY ANALYSIS OF VOLTAGE PROFILE
Process capability refers to inherent ability of any process like energy supply to produce similar products or services for a period of time under given set of condition and process capability analysis is a systematic procedure for estimate the capability of process. 
CASE STUDY
WTPPDC has studied voltage profiles of many industrial zone feeders by process capability analysis. Case study, which has been chosen for this paper, is about one of the Nazarabad region medium voltage feeders. Feeder main branch length is approximately 19 km. network had been constructed with 73 mm 2 ACSR wire but about 6 km of main branch has been upgraded to 126 mm 2 ACSR wire. More than 60 medium voltage transformers have been installed in this feeder and after transformers clustering, voltage profile of 22 related bus-bars have been studied. This feeder has one active DG but in this case study voltage profile behaviour of feeder in the presence of up to seven DG is studied in 200 scenarios. In this study voltage profile of bus-bar 1 and 19 have been selected for detailed report. Bus-bar 1 was near high voltage substation and its distance from that substation is about 1 km. Bus-bar 19 was place almost at the end of feeder.
RESULT AND DISCUSSION
Result of capability analysis of network to maintain voltage profile of some bus-bars has been inserted in 
